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1
Introduction

One of the main considerations in the design of MBMS will be the mobility of terminals and provision of a continual service. The data streams on adjacent cells will have to be synchronised for it to be possible to keep the MBMS session up at cell change.

The design of MBMS will also have to account for the switching of bearers between point-to-point and point-to-multipoint within a cell and at cell change. Synchronisation of the content is also essential for the flows on point-to-point and point-to-multipoint resources even though the amount of radio resources used by each would be different due to the retransmissions in acknowledged mode for the point-to-point and the additional redundancy in unacknowledged mode for point-to-multipoint.

A kind of pseudo synchronisation is inherent due to the data stream originating from a single point, but the amount of buffering would have to agree across the network.

2
Proposal

Vodafone propose to investigate whether buffers can be applied in the SGSN to allow the positioning of the point-to-point flow relative to the point-to-multipoint flow in a range of leading by x seconds and lagging by y seconds.

A common fixed delay of x seconds is introduced at the SGSN to the shared point-to-multipoint channel. A variable delay between 0 and (x + y) seconds is applied at the SGSN to each point-to-point stream.

The combination of the fixed delay and variable delay allows the SGSN to position the point-to-point stream for a specific MS relative to the corresponding point-to-multipoint bearer for the MBMS service. 

Basic principles:

1) At the start of an MBMS service MSs being supplied by a point-to-point bearer will be provided a point-to-point bearer with a 0 second delay and hence would lead the point-to-multipoint bearer by x seconds.

2) An MS being reconfigured from the point-to-point to the point-to-multipoint bearer would have x seconds to complete the transition before losing data.
3) The transition of an MS from the point-to-multipoint bearer to a point-to-point bearer would have to be completed within y seconds not to lose data.
4) An MS being reconfigured to a point-to-point bearer would be provided with a point-to-point bearer that has been delayed by (x + y) seconds. 
5) The transmission speed of the point-to-point bearer would be increased when necessary to decrease the delay to 0 seconds.
3
Implementation

	
[image: image1.wmf]GGSN

BSC

x secs

y secs

PTM

PTP

FRAME #12

FRAME #11

FRAME #10

FRAME #9

FRAME #8

FRAME #7

FRAME #6

FRAME #4

FRAME #3

Discard!

SGSN


Figure 1 A representation of the new buffering at the SGSN
	A single buffer in the SGSN could be used per MBMS service for the point-to-multipoint and all the point-to-point streams. Each point-to-point stream would require a separate pointer indicating where on the buffer the next frame should be taken.

The buffer acts as a shift register, passing the frame down the line as then next one comes in, essentially storing a limited history of the stream. The eldest frame falls off the end of the register and is discarded.

The SGSN requires some time to move the MS from the lagging position to a leading position before another lossless reconfiguration can be achieved, but in the case when this is not possible then some reduction in service outage is still achieved. 

Any MS requesting an MBMS service after the service has commenced where there are insufficient MS on the MS’s cell to warrant a point-to-multipoint bearer will be allocated the delayed point-to-point stream.

For the point-to-point case: 

· When an MS requests the MBMS session and the SGSN does not have a context for the MS, the SGSN will start transmitting data to the MS with the maximum delay.

· When an MS requests the MBMS session and the SGSN does have a context for the MS, the SGSN will start transmitting data to the MS where it left off.


The following assumptions have been made:

a) Single flow from the BMSC per MBMS service.
b) The BSC is always trying to minimize the buffering for an MS receiving data on a point-to-point bearer for an MBMS service, providing greater radio resources when the quantity of data in the BSC buffer grows.

c) Existing flow control mechanisms can be used on the Gb interface, which try to minimize the buffer at the SGSN (this competes against the BSCs effort of trying to minimize the buffer in the BSC).

d) If the MS receives the same frame twice it will discard the second occurrence.

4
Operation
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Figure 2 Illustration of how the variable buffering at the SGSN can be used to protect against service outage at cell change.
	An example can be seen in Figure 2, which shows how the variable buffering reduces the service outage in reception of the MBMS service. The following numbers should help explain the process and correspond to the numbers in the figure.

1) The MS starts reception of the MBMS service on a point-to-point bearer with zero delay.

2) The MS is allocated a point-to-multipoint bearer. The cell change/reconfiguration takes fewer than x seconds.

3) The MBMS stream is then provided by a point-to-multipoint bearer, with the stream delayed by x seconds.

4) The MS again changes cell and is allocated a point-to-point bearer on the new cell. The cell change takes less than y seconds.

5) The MS continues the reception of the MBMS service on a point-to-point bearer delayed by x+y seconds.

6) The virtual buffer for this MS in the SGSN is then decreased and the associated delay of the stream is reduced from x+y seconds to zero seconds.

7) The MS continues to receive data from the SGSN with an associated delay of zero seconds.


4
Conclusion

The mechanism in this document was designed to achieve a staggered synchronisation between point-to-point and point-to-multipoint flows. The addition of this mechanism to the design of MBMS would minimize the data loss caused by the outage at both cell change and bearer reconfiguration.

Vodafone propose that further analysis is completed on this new mechanism and if it is found to be feasible, it is adopted into the GERAN’s stage 2 for MBMS.
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